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(54) Method and apparatus for foldfng continuously fed web In two 



(67) Here Is dieclosed a method and apparatus for 
folding a continuously fed in two. The web Is foldsd 
along guide means defining a foldlns guide line with a 
fold angle gradually reduced. In the course of gradually 
reducing the fold angle, a plurality of guide roite through 
are pressed against transversely opposite side edge 
portions of the web. Immediately before the stage on 
which the web is completely folded in two, there are pro^ 



vided detector means adapted to detect actual positrons 
of the respective side edge portions and swing rolls io- 
cated upstream of these detector means adapted to 
change a crossing angle of the web with respect to a 
machine direction. Actuators interposed between the 
detector means and the swing guide roils cause the 
swing gutde rolls to swfng and ther^ to move the side 
edge portions toward predetermined positions. 
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Deserlpttpn 

[0001] This Invention relates to a method and appa- 
mtudfor folding a contlnLiously fed web in two. Such a 
method and apparatus are adapted to be need for con- 
tinuous pmductlon of disposable pull-on wearing arti- 
clee euch as disposable pulJ-on diapers. 
[0002] Japanese Unexamined Patent Application 
Publication No. 1977-29339 (Citation 1) discloses the 
Invention retating to "Method and apparatus for folding 
and cutting continuous web^ The Invention disclosed In 
this docunnent allows a contlnuouely fed web connprising 
a jserles of diapers successively connected one to an- 
other and including elastic strands stretched in parallel 
to a direction In which the web travels to be folded along 
a longitudinal direction frorn its transversely flattened 
dtate so tfiat the web may present a C*8haped cross- 
section. For such folding, a board folder of well l<nown 
art is used- 

[0003] U,S, Patent No. 4.650.530 (Citation 2) disclos- 
es the invention relating to a nnethod and apparatue for 
folding, bonding and cutting a continuously fed web. Ac* 
cording to the disclosure of this document, a projection 
radially extending from a peKphery of a rotary disc come 
In contact with a transversely middle region of the web 
running in a machine direction and serve as point of sup- 
port for the web which is. in turn, folded In two lying on 
both sides of the rotary disc, respectively. The apparatus 
disclosed in this document allows the pants^type wear- 
ing article to be continuously manufactured. 
[0004] Japanese Unexamined Patent Application 
Publication No. 2003-3B666 (Citation 3) discloses a 
method and apparatus for malclng disposable wearing 
articles, Such a method and apparatus use a folder 
adapted to told a web In two so that transversely oppo- 
site side edges of the web may be placed upon each 
other, an adjuster adapted to posltlon-adjudt the web, a 
detector adapted to detect an actual line along which 
the web is being folded, and a controller adapted to con- 
trol the adjuster on the basis of information aupplied 
from the detector. The adjuster includes a web guider 
which includes, In tum, guide roils extending across the 
web before folded In two. The gurde rolls are in contact 
with the web in the vicinity of Its transversely opposite 
side edges and controlled by the controller to swing so 
that a cross angle of the web with respect to a direction 
in which the web runs may be changed. Depending on 
the cross angle, the guide rolls adjust a tension in the 
web' s running direction exerted on the web In the vicin- 
ity of its transversely (^posits side edgea so that the 
web may run along a predetennlned path. 
[0005] With the method and apparatus disdosed in 
Citation 1, the web is folded along edges of the board 
folder opposed to each other when the web is folded in 
the transverse direction so as to present the C-shaped 
cross-section. However^ there is provided none of par- 
ticular means serving to align the web and the board 
folder with each other and therefore the web can not 



present the expected C-shaped cross-section If the 
transvefsely middle region ot the web Is out of alignment 
with the transvereely middle region of the board folder. 
[0006] The method and apparatus disclosed in Ctta- 
5 tlon 2 also have none of particular means serving to 
align the projection of the disc with the transversely mid- 
dle region of the web. If the web Is out of alignment with 
the disc In the transverse direction, the pants-type wear- 
ing article obtained will have respective ends of the front 

10 and rear waist regions being out of mutual alignment In 
a direction of the article's height 
[0Q07] The method and apparatus disclosed in Cita- 
tion 3 use the guide rolls extending across the web to 
guide the web so that, es one of the side edges of the 
web Is position-changed, the otherside edge also is cor- 
respondingly position -Chan god. While these method 
and apparatus are effective so far as these method and 
apparatus are used for a non-stretchable web. it is dif- 
ficult to expect the same effect when these method end 

^0 apparatus are used for elastically or Ineiastjce ily stretch- 
able web. This la because the other aide edge of the 
web is not necessarily position-changed In accurate cor- 
respondence with the position-change of the one side 
edge of the web. Furthermore, while It Is possible for 
these method and apparatus to position-change the 
side edgos of the wob before the web Is folded in two. 
it is impossible to positton^hange the side edges of the 
web once the web has begun to be folded. In addition. 
If a distance fram the point at which the web has begun 

9Q to be folded to the point at which the web is completely 
tbided le relatively long, a distance of a downstream re- 
gion from the guide rolls will be correspondingly long. 
Consequently^ the function of bhe guide rolls to position- 
adjustment of the web is hardly effective upon the web 

^ which have already been folded. In other words, it is dif- 
ficult for those guide rolls to maintain the exact relative 
positions of the transversely opposite side edges ol the 
web which has been folded in two. 
[0008] It is an object of this invention to Improve the 

40 conventional tachntque for folding the web which con- 
tinuously run in the machine direction in the transverse 
direction eo that the transversely opposite Me edges of 
Che web can be easily controlled to maintain the expect- 
ed positions. 

45 [0009] The obje^ set forth above Is achieved by a 
method and apparatus according to this Invention 
[0010] This invention on one aspect relates to a meth- 
od for continuously folding a web contlnuouely fed In a 
machine direction in two along a folding guide line ox- 

^0 tending in paraDel to the machine direction in a cross 
direction orttiogonal to the machine direction. 
[0011] The method according to this Invention com- 
prising the stages of: continuously feeding the web in 
said machine direction along a guide moans definlngthe 
folding guide line so that the web may be folded by a 
plurality of guide rolls anangod irtormlnenily In the ma- 
chine direction, the guide rolls being rotatable in the ma^ 
chine direction in co ntact with traneveraely opposite side 
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edge portions of the web and having rotary shafts croak- 
ing the aide edge portions of tho wet} at an angle of 90** 
or less opening in a direction In which the web is fed, so 
that a fold angle of the web in the cross direction may 
be gradually reduced; downstream of the guide rolls and 5 
immediately tieforo a stage of completaly folding the 
webr providing detector means adapted to detect posi- 
tions of the skJe edge portions In the cross direction, 
swing guide rolls located upstream of the detector 
means so as to be hold in contact with respective the 
side edge portions and therel^y to change the crossing 
angle of the web with respect to the machine direction 
and actuators interposed between these detector 
means and the swing guide roils; and energizing the ac- 
tuators on the basis of differences between data sup- 1^ 
piled from the detector means representing actual posi- 
tions of the side edge portions and data representing 
expected positions of the side edge portions so that the 
swing guide rolls may swing and theraby move the side 
edge portions toward the expected positions. 20 
[0012] According to one preferred embodiment of the 
invention relating to the method^ the web comprtsea at 
least one of an elesdcatly or inelasticatly stretchable 
nonwoven f^rfc, woven fabric and plastic film. Accord- 
ing to another prafsrred embodiment of the invention re- ^ 
iating to the method, the web is destined to define afront 
waist region, a rear waist region and a crotch region of 
a disposable pull-on wearing article. 
[D01 3] This Invention on another aspect relates to an 
apparatus for continuously folding a web continuously so 
fed \n a machine direction In two along a folding guide 
line extending in parallel to the machine direction in a 
cross direction orthogonal to the machine dlrectton. 
[001 4] The apparatus according to this invention conv 
prises: a first means located upstream In the machine 35 
direction and adapted to feed the web unfolded In the 
transverse direction; a second means located down- 
stream in the machine direction and adapted to convoy 
the wob having been folded In two; a guide means in« 
terposed between the first means and the second ^ 
means and adapted to be pressed against the web 
along the folding guide line to fold the web In two: a plu- 
rality of guide rolls arranged Intermittently in the ma- 
chine dfreotton and adapted to be held in contact with 
the side edge portions, each of the guide roHs having a -^^ 
rotary shaft crossing the side edge portions of the web 
at an angle of 90^ or less opening In the transverse di- 
rection of the web: swing guide rofb located down- 
stream of ^0 guide rolls and adapted to be held In cen- 
tal with the side edge portions of the web and, In addl- so 
tlon, to awing so that a crossing angle thereof with re^ 
sped to the side edge portions of the web may be 
changed; detector means located downstream of the 
awing guide roils and adapted to detect positions of the 
side edge portions in the cross dl rection ; and actuators 55 
causing the swing guide rolls to swing on the basis of 
differences behveen data supplied from the detector 
means representing actual positions of the side edge 
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portions and data representing expected positions of the 
side edge portions to move the side edge portions to- 
wand the expected positions. 

Rg. 1 is a perspective view showing a disposable 
pull-on diaper: 

Rg. 2 la a diagram Illustrating a part of a process 
for making the diaper; 

Rg. 3 Is a side view illustrating an apparatus used 
for the part Illustrated in Rg. 2; 
Rg. 4 Is a sectional view taken along the line IV-I V 
In Rg. 3; and 

Fig. 5 Is a eeetlonai view talcan along the line V-V 

In Rg. 3. 

[0015] Details of a method and apparatus for folding 
a continuously fed web in two will be more fully under- 
stood from the description given hereunder with refer- 
ence to the accompanying drawings. 
[0016] Rg, 1 is a panlally cutaway perspective view 
showing a disposable pull-on diaper 1 obtained by a 
method and apparatus according to this Invention. The 
diaper 1 fa formed from a llquld-pervlous topsheet 2 fac- 
ing the wearer's skin, a llquld-lmpervlous backsheet 3 
facing away from the wearer's skin and a liquid-absorb- 
ent core 4 Interposed between these two sheets 2,3 and 
has a front waist region 6, a rear waist region 7, a crotch 
region 8, a waisr-hoie 11 and a pair of leg-holes 1 2. The 
front waist region 6 and the rear waist region 7 are Inte- 
grally welded together along transversely opposite side 
edge portions 6a, 7a of these waist region 6, 7 at a plu- 
rality of welding spots 1 3 arranged intenn Ittently in a ver- 
tical direction as viewed in Fig, 1 . Respective peripheral 
portions of the waist-hole 11 and the leg-holes 12 are 
provided with a waist^un^oundlng elastic member 16 
and log^sunrounding elastte members 17, respectively^ 
interposed between the top-and backsheets 2, 3 and 
bonded In a stretched state to at least one of these 
sheets 2, 3. The waist-sun^ unding elastic member 16 
comprises an elastic member 1 6a laid on the front waist 
region 6 and an elastic member I6b laid on (he rear 
waist region 7. Each of the lag-surrounding elastic mem- 
bers 1 7 comprises a front elastic member 1 7a laid on a 
part of the leg^hole's periphery extending aside toward 
the front waist region 6 and a rear elastic member 1 7b 
laid on a part of the same leg^hoje's periphery extending 
aside toward the rear waist region 7 so that the respec- 
thre elastic members 17a, 1 7b may extend from the pe- 
riphery of the one leg-hole 12 across the crotch region 
B to the periphery of the other leg-hole 12. 
[OCrtT] The topsheet ^ of the diaper 1 may be fomned 
from a nonwoven fabric or porous plastic film. The back- 
sheet 3 may be formed from a plastic film, nonwoven 
fabric or composite sheet comprising these plastic film 
and nonwoven fabrto. The core 4 may be fomned from, 
for exampio, fluff pulp or a mixture of fluff pulp and supor* 
absorbent polymer particles. In the diaper 1 , the core 4 
is relatively bulky and typically has a thickness in a range 
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of 510 20 mm. 

[0018] Fig. 2 is a diagram illustrating a part of a proc- 
ess for making the diaper 1 . in Fig. 2, an arrow A indi- 
cates machine direction and an arrow B indicatos a 
cross direction orthogonal to the machine direction A. 
On a first stage of this process, a llquld-impervloua 
web 203 made of a plastic film Is continuously fed from 
the right hand In Fig. 2, The liquld-impervlous web 203 
is destined to forn^ the backsheet 3 of the diaper 1 and 
imaginary lines P indicate respectivo positlona at which 
the llquid^impervlous web 203 will be cut on the subse- 
quent stage. A dimension between each pair of the ad- 
jacent imaginary lines P pom^sponds to a width of the 
diaper 1. The liquid-impervious web Z03 has an inner 
surface 251, an outer surface 252 and a pair of side 
edge portions 203a, 203b extending in parailel to each 
other wherein a distance between these side edge por- 
tions 203a, 203b is bisected by a central line C. The In- 
ner surface 251 of the liquid-Impervious web 203 is pro- 
vided along the side edge portions 203a, 203b with first 
and second elastic merr^ers 216a, 216b rectninsarly 
extending in the machine direction A bonded in a 
stretched state thereto, respectively, and additionally 
provided, In the vicinity of the center line C, with third 
and fourth elastic members 217a. 217b perlodlcaily un- 
dulating in the machine diroctlon A bonded in etretched 
state thereto. On each of the imaginary linos P, the third 
and fourth elastic members 21 7a, 21 7b are significantly 
spaced apart from each other In the verdcai direction as 
vfawad in Rg. 2 so as to deeoiibe a laise loop 253 and, 
in an Intermediate zone between each pair of the adja- 
cent imaginary lines P, these elastic members 217a, 
217b are slightly spaced apart from each other in the 
vertical direction so as to describe a small loop 254. 
Each pair of the adjacent large loop 253 and the small 
loop 254 are contiguous to each other at a cross point 
of the third and fourth elastic members 217a, 21 7b. 
[0019] On a second stage S2 in Fig. 2, ilquid-absorb- 
ent cores 204 are placed on the inner surface 251 of the 
liquid-Impervious web 203 so as to be Intemnlnently ar- 
ranged In the machine direction A. These cores 204 are 
permanently bonded to the inner surtee 25 1 by means 
of hot melt adhesive (not shown) pre\dously applied on 
the Inner suitace 251. 

[0020] On a third stage S3 In Fig, 2, liquid-pervious 
web 202 having a same width as that of the Ifquld-lm^ 
pervious web 203 Is fed and bonded to the Inner surface 
261 of the ilquld-lmpen/lous web 203 by means of hot 
melt adhesive (not shown). In this manner* a first com- 
posite web 261 is formed from those webe 202, 203 and 
the core 204, The first composite web 261 has a pair of 
trensvereely opposite side edge portions 261 a, 261 b 
each comprising transversely opposite side edge por- 
tions of the webs 202, 203. 

[0021] On a fourth stage S4 in Rg. 2, regions of the 
ilquld-parvlous web 202 and the liquld-lmpdrvlous web 
203 placed upon each other inside the respective large 
loops 253 defined by the third and fourth elastic mem* 



bers 217a, 217b are cut away from the first composite 
web 261 as sheet pieces 257 to iom the first composite 
web 261 with through-holes 256, 
[0022] On a fifth stage S5 In Fig. 2, the first composite 

9 web 261 Is folded along a center line C in two with the 
llquid-penrious web 202 inside. In order to ohialn the 
aoslhetically pleasing diaper 1 , it Is important for the first 
composite web 261 to bo folded In two so that the trans- 
versely opposite side edge portions 261 a, 261b may be 

ro substantially aligned with each other. 

[0023] On a sbcth stage Sg in Fig. 2, re&pecdve halves 
of the first composite web 261 folded in two are ultra- 
sonic- or heat-seafed along zones 213 defined on both 
sides of the respective imaginary lines P and thereby a 

75 second composite web 262 is obtained. 

[0024] On a seventh stage S7 in Fig. 2, the second 
compositQ web 262 Is cut along the Imaginary lines P to 
obtain the individual diapers 1 . As wiil be readily under- 
stood from these stages through S7. the liquld-pervi- 

^ ous web 202. the liquid-impervloue web 203 and the 
core 204 are destined to define the topsheet 2, the back- 
sheet 3 and the core 4 of the diaper 1 , respectively. Sim- 
ffarly. the first and eeoond elastio members 216a. 216b 
are destined to define the walst^sun^undlng elastic 

2is members 16a, 16b of the diaper 1 end the third and 
fourth elastic members 2l7a» 217b are destined to dc- 
finethe leg-sun^undlng elastic members 1 7a, 1 7b of the 
diaper 1 . The transversely opposite side edge portions 
261 a, 261b are destined to define a wafst^ole's perlph- 

30 eral portion 61 a in the front waist region 6 and a waist- 
hole' e peripheral portion 61b In the rear waist region 7 
of the diaper 1 (Sea Rg. 1). 
[0095] Rg. 3 is a diagram illustrating a serfes of de- 
vices used to fold the first composite web 261 is folded 

ss In two to fonn the second composite web 262 on the fffth 
stage Sg In Rg. 2. The first composlto web 261 is fed In 
the machine direction A from the right hand toward the 
ieft hand as viewed In Fig, 3. After having passed first 
through fifth guide rolls 301 , 302, 303, 304, 306 serving 

40 Bs a feeding moans and a pair of die cut rolls 299, the 
first composite web 261 is guided by a sbcth guide roll 
306 having a large diameter and a guide bar 300 and 
thereby further runs in the machine direction A. The die 
cut mils 299 are used to cut the sheet pieces 257 away 

4^ from the first composite web 261 on the fourth stage S4 
in Fig. 2. The guide bar 300 extends in the machine di- 
rection A so as to come in contact with the first compos- 
ite web 261 from the inner side in the vicinity of the cen- 
tre line Q shown in Fig. 2. The larga-diameter sixth guide 

so roll 306 has a width exceeding 1 /2 width of the first com* 
poslte web 261 and cornea In contact with an upper oeo- 
ond half region 272 of the first composite web 261 above 
the contre line C (See Fig. 2) from the inner side so as 
to maintain this second half region 272 substantially hor- 
izonta). The first composile web 261 has a lower first 
half region 271 below the centre line C (See Fig. 2) is 
guided between a pair of seventh guide rolls 307 so that 
the first half region 271 rises at an opening angle a (See 
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Fig. 4) with respect to the second half region 272. Thus 
the first composite web 261 runs in the machine direc- 
tion A as this first composite wsb 261 is folded along the 
guide bar 300. The first half region 271 is then guided 
in the machine direction A by eighth, ninth and tenth 5 
guide rolls 303. 309, 310 being irr contact with the first 
half reglor> 271 from above as viewed In Fig. 3 so that 
the opening angle a may be gradually reduced as the 
first half region 271 runs in the machine direction A. The 
second halt region 272 Is guided In the machine direct 10 
tion A by eleventh and twelfth guide rotts 311, 312 serv- 
ing also to support the second half region 272 from un- 
derneath and thereby to maintain the second half reg^n 
272 horizontal. After tho first half region 271 has come 
incontactwlthafirst&wlnggulderoll321 andthosecond 
half region 272 has come in contact with a second swing 
guide roll 322. the first composite web 261 further runs 
toward a conveyor 325. The conveyor 325 holds the first 
half region 271 and the aecond hatf region 272 between 
a pair of upper and lower endless belts 323a. 323b to ^ 
place these first and second half regions 271 , 272 upon 
each other and conveys the first compostte web 261 to 
the sixth stage Sq In Rg. 2. 

{0026] Referring to Fig. 3, the first through sixth guide 
rolls 301 through 306 respectivety have shafts extend- ^ 
ing from a machine part mounting wali surface W {See 
Fig. 4) extending In the machine direction A in parallel 
to the plane of Fig. 3 and rotate around these shafts in 
the machine direction A. The tinst composite web 261 
runs in parsliei to the wall surface W and the shafts of so 
the first through sixth guide roNs 301 through 306 are 
orthogonal to the first half region 271 of the first oom- 
posita web 2fil . TTie seventh guide rolls 307 compHse 
a pair of shafts extending orthogonally to the flvst half 
region 271 of the first composite web 261 and a pair of ^ 
rolls rotatably mountod on the respective shafts so as 
to come In contact with the first half region 271 from In- 
ner and outer sides. The shsfts of the respective rolls 
are supported by an arm 326 mounted on the wall sur- 
face W by means of brackets 307a, TTie guide rolls 307 
rotate In the machine direction A* more exactlyi in the 
direction In which the first half region 271 nins so that 
the seventh guide rolla 307 do not otistruct running of 
the first composite web 261 even when the first com- 
posite web 261 comes In contact with these seventh <s 
guide mils 307. The eighth through twelfth guide rolls 
308 through 312 are substantially Identical one to an- 
other in construction thereof and freely rotatable. These 
guide rolls are position-adjustably mounted on the wall 
surface W by moans of brackets 30Sa through 312a. so 
The first and second swing guide roils 321 . 322 are po- 
sition-adjustably mounted together with first and second 
actuators 331 . 332 on the wall surface W by means of 
brackets 321a. 322a. A first photoeleotrlo tube 333 Is 
provided between the first swing guide roll 321 and an S5 
inlet of the conveyor 325 and a second photoelectric 
tube 334 is provided between the second swing guide 
mil 322 and the Iniet or the conveyor 325 (See Fig. 5). 
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The first photoelectric tube 333 and the second photo- 
electric tube 334 respectivety are adapted to detect po- 
sitions of The side edge portions 281 a, 261 b of the first 
half region 271 and the second half region 272 consti- 
tuting the first composite web 261 and to supply Infor- 
mation of the detected positions to tho first actuator 331 
and tho second actuator 332. respectivety. The convey- 
or 325 comprises a pair of upperand tower endless beJts 
323a, 323b and a plurality of upper guide rolls 336 and 
a plurality of lower guide roils 337 cooperating together 
to guide these endless belts 323a. 323b in the nnachine 
direction A. 

[Q027] Fig. 4 is a sectional view taken along the line 
IV-IV in Rg. 3, showing a first composite web 261. a 
tenth guide roil 31 0 and a twelfth guide roll 31 2 but elim- 
inating Illustration of devices provided downstream of 
these two guide rolls 310. 31 2. In tho vicinity of the cant- 
er line C, the first composite web 261 is pressed against 
the guide bar 300 and thereby folded so as to describe 
a laid down V-shape. In tho course of folding, the first 
half region 271 comes in contact with the tenth guide 
rod 310 from undemeath as viewed in Fig. 4 while the 
second half region 272 comes In contact with the twelfth 
guide roll 312 from above as viewed in Fig. 4. In the 
vicinity of the guide bar 300, tho first half region 271 ri^ns 
at an opcrrlng angle a with respect to the second half 
region 272 which is practically horizontal. The tenth 
guide roll 310 is freely rotatabie around the shaft 341 
which is fixed to a first elbow 342 of a composite elbow 
Joint 31 Oa consisting of the first elbow 342 and a second 
ebow 343. The first elbow 342 is mounted on the shaft 
344 of the second elbow 343 so that the first elbow 342 
may be slldabis In a crrcumferentiai direction N of the 
shaft 344 and the first elbow 342 may be fixed to the 
shaft 344 by a bolt 342a. The position of the composite 
elbow Joint 310a having the first and second elbows 342, 
343 can be posltlon-adjustable In vertical direction along 
the wall surface W which extends vertically as viewed 
in Fig. 4. The composite elbow joint 31 Oa allows the 
tenth guide roll 310 to be tilted in the vertical direction 
at a desired angle with respect to the wail suiface It 
is also possible to construct the oomposite elbow joint 
31 Oa so Chat the tenth guide roll 31 0 can be tiitod in the 
machine direction A at a desired angle with respect to 
the wall surface W. The tentti guide roll 31 0 which is po- 
sition- as well as angle-adjustabie in this manner cross- 
es the first half region 271 at an opening angle of gO"* or 
loss as measured in the direction in which the first half 
region 271 runs. The twelfth guide roll 312 Is freely ro* 
tatable around the shaft 346 which is fixed to a first et- 
bowd47 of a composite elbow Joint 31 2a. The first elbow 
347 is mounted on a shaft 340 of a second elbow 348 
so that the first elbow 347 may be sfldabio In a circum- 
ferential dlnedlon Q of the shaft 349 and the first elbow 
342 may be fixed to the shaft 349 by a bolt 347a, In the 
case of the composite elbow Joint 312a consisting of 
these first and second elbows 347. 348. a platy base 
312b Integral with the second elbow 346 (s positlon-ad- 
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justabid In verticat diractfon along the wall surfaca W. It 
Is also posQible to construct tlie composite elbow joint 
312a so ttiat tha twelfth guide roll 312 can be tilted in 
the machine direction A at a desired angle with respect 
to the wall surface W, The twelfth guide roll 312 which 
Is position- as well as angle-adjustable In this manner 
crosses the second half region 272 at an angle ot 30^ 
or less a« measured In the direction In which the second 
half region 272 mns. TTig first composite web 261 Is un- 
der a tension In the machine direction A and the tenth 
end twelfth guide rolls 31 0, 31 2 are pressed against this 
first composite web 2B1 so that the desired opening an- 
gle a or thQ angle or an angle close to a may be main- 
tained; the tension of the first composite web 261 In the 
machine direction A may be maintained; and the trans- 
versely opposite side edge portions 261 a, 261b of the 
first composite web 261 may be prevented from moving 
inward In the transverse direction under such tension. 
The eighth and ninth guide rolls SOB, 309 shown in Rg. 
3 are mounted on the wall surface W as in the case of 
the tenth guide roll 31 0. Vertical positions of these guide 
rolls 308, 309 on the wail surraco W as well as angles 
Included between the respectWe guide rolls 30a, 309 
and the wall surface W can be adjusted so that the open- 
ing angle a may be gradually raduced and tho first half 
region 271 may correspondingly gel noanor to the sec- 
ond half negran 272. While the eleventh guide roll 311 
shown in Fig. 3 is similar to the twelfth guide roll 312 in 
that tho Glovanth guide roll 311 is mounted on the wall 
surface a vertical position of this guide roll 311 as 
well as an angle between this guide roll 311 and the wail 
surface W can be appropriately adjusted if It is raquired 
to guide the first composite web 261 . 
[0028] Fig. 5 is a sectional view taken along the line 
V-V In Rg. 3, showing the first composite web 261 , a 
first svWng guide roll 321 and a second swing guide roli 
322 but eliminating Illustration of a conveyor 325 provid- 
ed downstream thereof. At art upper level on the wall 
surface W, a first actuator 331 la mounted on a horizon- 
tally overhanging portion 371 of a bracket 321 a. The first 
actuator 331 comprises a flrat retractable am 372 which 
Is retracrabie In the plane extending in parafief to the 
horizontally overhanging portion 371 , a first swing arm 
374 driven by the first retractable anm 372 to swing 
around a first vortical shaft 373 and a first supporting 
bar 376 vertically extending downward from the first 
swing ami 374. A pair of first swing guide rolls 321 are 
mounted on the first supporting bar 376 fay means of 
composite elbow Joints 377, respectively, so that the re- 
spectfVQ first swing guide rolls 321 may be angle-adjust- 
able with respect to the first supporting bar 376. Such 
pair of first swing guide rolls 321 are adapted to be held 
in contact with the respective side edge portions 261a 
ot the first composite web 261 In Its first half region 271 
and comprise an upper guide roll 321 r adapted id come 
In contact with the outer surface of the. first composite 
web 261 in its first half region 271 irom above as viowed 
in Fig. 5 and a lower guide roll 32le adaptod to come in 



contact with the Inner surfaca of tha first half ragion 271 
from underneath as viewed in Fig. 5. A first phatooloctric 
tube 333 Is located downstream of the first swing guide 
rolls 321 in the machine direction A. 
[0029] As will be seen below tho first swing guldo rolls 
321 rn Fig. 5, a second actuator 332 is mounted on a 
horizontally overhanging portion 351 of a bracket 322a 
extending from the wall auttace W. The second actuator 
332 comprises a second retractable arm 352 which is 

10 retractabla In tha plans extending In parallel to tha hor- 
izontally overhanging portion 351 . a second swing amn 
354 driven by the second retractable arm 352 to swing 
around a second vertical ahaft 353 and a second sup- 
porb'ng bar 356 vertically extending upward from the 

IS second swing anm 364. A pair of second swing guide 
rolls 322 are mounted on the second supporting bar 356 
by means of composite elbow joints 357, respectively, 
so that the respective second swing guide rolls 322 may 
be angla-adjust^la with raspactto the second support- 

^ ing bar 356. Such pair of second swing guida rolls 322 
are adapted to be held In contact with the respective side 
edga portions 261b of the first composite web 261 In its 
second half region 272 and comprise a lower guide roll 
322$ adaptod to como in contact with the outer surface 

2S of the first composite web 261 in its second half region 
272 from underneath as viewed In Fig. 5 and an upper 
guide roll 322r adapted to come In contact with the inner 
surface of the second half region 272 from above as 
viewed in Fig. 5. A second photoelectric tube 334 Is lo- 

30 cated downstream of the second swing guide rolls 322 
In the machine direction A. 

[0030} The first and second swing guide rolls 321 , 322 
shown in Ffgs. 3 and 5 operate as follows. The flnst pho- 
toelectric tuba 333 and the second photoeloctric tutse 

^ 334 shown In Fig. 5 are adapted to posttlon-dotect tho 
transversely opposite side edge pori:ions 281 a of the 
first composite wab 261 In the first half region 271 and 
tho transversely opposite side edge portions 261 b of the 
first composite web 261 in the second half region 272 

^ and then to supply the firat and second actuators 331 , 
332 with the relevant position data. The first and second 
actuators 331 . 332 are adapted to compare the respec- 
tive position data supplied thereto to the position data 
predetermined for the side edge portions 261a and the 

^ side edge portions 261 b» rospactively, and, depending 
on a difference of positions, to extend or retract the first 
and second retractable amis 372, 352 so that the actual 
positions may get near to the predetermined positions. 
The first awing arm 374 and tha first supporting bar 376 

so swing around tha first vertical shaft 373 as the first re- 
tractable arm 372 Is extended or retracted, Swing of the 
tlrsTSupportlng bar 376 causes tho first swing guide rolls 
321 mounted on this bar 376 to swing in a direction in- 
dicated by a double-headed anw R In Fig, 3 so that a 

sa crossing angle of tha first swing guide rolls 321 with re- 
spect to the machine direction A. In consequence, tho 
Side edge portions 261a against which these first swing 
guide rolls 321 ard pressed may be moved outward or 
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Inward in tha tranavarse direction of the f Imt composite 
«<eb 261 toward the predetennlned posleions of these 
sida edge poriiona £61 a. Similarly, the second swing 
ami 354 and the second supporting bar 356 swing 
arotind the second vertical shaft 353 ea the second re- s 
tractable arm 352 is extended or retractad. Swing of tho 
second supporting t)ar 356 causes the second swing 
guide roils 322 mounted on this bar 356 to swing in the 
same manner as the first swing guide rolls 321 so that 
a crossing angle of the second swing guide rolls 322 to 
with respect to tiie machine direction A. in conse- 
quence, the side edge portions 261b against which 
these second swing guide rolls 322 are pressed may be 
moved outward or Inward in the transverse direction of 
the first composite wsb 261 toward the predetermined i* 
positions of these side edge portions 261 b. it should be 
understood here that movement of the side edge por- 
tions 261 a< 261b In the transverse directiort of the First 
composite web 261 includes two dlfferenco cases. In 
one case, these side edge portions 261 a, 261 b mefsly SO 
be moved in the ctosa direction B. In the other case, 
these side edge pordona 261a, 261 b are elastlcally 
stretched or contracted in the cross direction 6. 
[0031] The first and second aciuatom 331 , 332 oper- 
ating in the manner as has been described contain the ^ 
previously Input data relating to the predetemnined po- 
sitions of the side edge portions 261 a, 261 b when the 
first composite wsb 261 is folded in two and these trans- 
versely opposite side edge portions 26la, 261b are 
placed one upon another in alignment These actuators 3a 
331 , 332 allow the first composite web 261 folded in two 
with the respective idde edge portions 261 a, 261 b being 
substantially in alignment to go into the conveyor 325. 
The first swing guide rolls 321 and the second swing 
guide roils 322 respectively comprise the pair of guide 05 
rolls 32lr, 321s; 322r. 322s both adapted to be pressed 
against both surfaces of the first composite web 261 . 
Swing of these pains of guide rolls amund the first sup- 
porting bar 376 and the second supporting bar 366, ro- 
speclh/ely. causes the aide edge portions 261 a, 261 b of 40 
the first composite web 261 to be reliably and rapidly 
moved in the croes direction B. It should be noted hero 
thatf if the first and second swing guide rolls 321 , 322 
have a high frictlonal coefficient with raspsct to the first 
composfte web 261 Jt will be possible to oliminate one 45 
of the pair of guide rods 321 r, 321 s and one of the pair 
of guide rolls 322r. 3228. Regarding the seventh through 
twelfth guide rolls 307 throughS 12 located upstream of 
the fiist and second swing guide rolls 321, 322, tho 
number of the guide rolls may be appropriately in- so 
creased or decreased and a distance between each pair 
of the adjacent guide rolls may be appropriately adiust- 



the first and second half regions 271 » 272 may be grad* 
ualiy reduced. )n addition, immediately before the con- 
veyor 325, the first swing guide rolls 321 are adapted to 
act upon the side edge portions 261a and the second 
swing guide rolls 322 are adapted to act upon tho side 
edge portions 261 b so that the side edge portions 261 a 
and the side edge portions 261 b may be Independently 
position-adjusted so as to get nearer to the predeter- 
mined positions. The method and the apparatus accord- 
ing to this invention used for position-adjustment of the 
side edge portlorts 261a, 261 b facilitate the respeah^e 
side edge portions 261a, 261b to be moved to the pre- 
determined positions whether the llquld-pervfous web 
202 and/or tho tiquid-impen/lous web 203 is (are) alas- 
tlcally stretchabie or inelastlcally stretchable. As used 
herein , the predetemiined positions are not limited to the 
positions at v\^lch the side edge portions 261 a as well 
as the side edge portions 261 b are placed one upon an- 
other but also refer to the positions at which the sUe 
edge portions 26 1 a and the side edge portions 26 1 b are 
respectively out of alignment by desired dimensions. 
[0033] Whila this Invention has been exemplarily de- 
scribed above on the basis of the stages on which the 
web as stock material for disposable pants-type diaper 
1 is folded In two, this invention is applicable also to the 
case In which flexible sheet material continuously mn- 
ning in the machine direction such as nonwoven fabric, 
woven fabric, paper or plastic film Is folded in two with 
the transversely opposite aide edge portions of this web 
placed upon each other in mutual alignment or spaced 
from each other by a desired dimension. 
too34] This invomion Is primarily characterized In that 
the web continuously fad in the machine direction is fold- 
ed In two In the cmss direction by pressing the guide 
rolls against the respoctivo side Qdgo portions of the 
web so that the opening angio of tho web folded in two 
may be gradually reduced and, immediately before the 
web is conr^ietely folded in Nvo, the respective side 
edge portions may be moved toward the predetermined 
positions t>y the first and second swing guide roils adapt* 
ed to operate independently of each other. In this v^, 
the respective side edge portions can be moved toward 
the predetemnined positions whether the web is elasti- 
caify stretchabie or Inelastlcally stretchabie. Even the 
web having bulicy cores arranged tntermittentty in the 
longitudinal direction can be easily folded in hvo so that 
the side edge portions thensof may coincide with the pre- 
detennlned positions. 

[0036] This invention allows the pants-type wearing 
article such as disposable pant»*type diaper to be fin- 
ished to have the aesthetically Improved peripheral por- 
tion of the waist-hole. 



[0032] Along the stages Illustrated in Rg. 3, the sev- 
enth through the twelfth guide rolls 307 through 312 are 
pressed against the side edge portions 261a, 261b of 
the first and second half regions 271 . 272 at a crossing 
angle of 80"" or less so thai the opening angle a between 



Claims 

1, A method for continuously folding a web continu- 
ously fed In a machine direction in two along a fold* 
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Ing guide line extending in parallel to said machine 
direction in a cross direction orthogonal to said ma- 
chine direction, said method comprising the stages 
Of: 

5 

continuously feeding daid web in said machine 
dlTTBctlon along guide means defining said fold- 
ing guide line so that said web may be folded 
by a plurality of guide rolls arranged intermit- 
tently In said machine direction, said guide rolls 10 
being rotatabte in said machine direction in con- 
tact with transversely opposite side edge por- 
tions of said web and having rotary shafts 
crossing tho side edge portions of said wob at 
an angle of 9(y or less opening in a direction In is 
which said web is fed. so t^at a fold angle of 
said web In said cross direction may be gradu- 
ally reduced; 

downstream of said guide rolls and immediately 
before a stage of connpletely folding said web, ^ 
providing a detector means adapted to detect 
positions of said side edge portions in said 
cross direction* swing guide rolls located up- 
stream of said ddiector means so as to bo held 
in contact with respective said side edge pot- 2b 
ttons and thereby to change the crossing angle 
of said web with respect to said machine direc- 
tion and actuators interposed between these 
dfltector means and said swing guide rolte; and 
energizing said actuators on the basis of differ- ^0 
onces between data supplied from said detec- 
tor means representing actual posttions of said 
Side edge portions and data reprBsanting ex- 
pected posttions of said side edge portions so 
that said airing guide rolls may swing and there- 
by move said aide edge portions toward said 
expected positions. 

2. The method according to Claim 1 . wherein said web 
comprises at least one of an elastically or inelasti- 
cally stretchable nonwoven fabrio, woven fabric and 
plastic film. 

3. The method aooording to Claim 1 or 2, wherein said 
web is destined to define a front waist region, a rear 
waist region and a crotch region of a disposable 
pull-on wearing articia. 

4. An apparatus for contlnuousty folding a web contin- 
uously fed in a machine direction In two along a fold- 50 
ing guide line extending In paraiial to said mactiino 
direction In a civss direction orthogonal to said ma* 
chine direction, said apparatus comprising: 

a first means located upstream in said machine 
direction and adapted to feed said web unfbfd- 
ed In said transversa dlroction; 
a second means located downstream In said 



machine direction and adapted to convey said 

web having been folded in two; 

a guide means interposed between said first 

means and said second means and adapted to 
be pressed against said web along sakl folding 
gufds line to fold said web in two; 
a plurality of guide rolls an'angod Intonmittcntiy 
in said machine dfrection and adapted to be 
held in contact with said side edge portions, 
each of said 'guide rolls having a rotary shaft 
crossing the side odgo portions of sard web at 
an angle of 90^ or less opening \n the trans- 
versa direction of said web; 
swing guide rolls located downstream of said 
guida rolls and adapted to bo held in contact 
with said side edge portions of said web and. 
in addition, to swing so that a crossing angle 
thereof with respect to said side edge port'rons 
of said web may be changed; 
a detector means located downstream of said 
swing guide rolls and adapted to detect posi- 
tions of said stda edge portions In said cross 
direction; and 

actuators oausing said awing guide mils to 
swing on the basis of differences between data 
supplied from said detector means represent- 
ing actual positions of said side edge portions 
and data representing expected posttions of 
said side edge portions to move said side edge 
portions toward said expected positions. 
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FIG. 1 
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